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So L*»L. <%*r 7* o t* > * ^»^Rf*^K 
& A-T -5 <b — SBUhaptgJobi n<Palbualn ilSo L 
T # "T * , AW^JiiSJit^ttS-Cig^^cW 

t« (4i«mjun> • niff *na«E^<cittt 
p f cwm*> ±t v&*$=?<oitom#itiiwi£iifi 



u * ft tt * ft o o « £ x rn/r^^^Dt"/* 

v-^ft^> ^ r a tr > . £ £ <^ tt ITr tfi <o * 
(3) ^Bfl^W^l-t^itiKfi 

^^ffi^ 2 *5<Dt*ffl (F e 2 *) TO«»/:n5« 
ft (Oxygenation) 4> ifi 8 T 5 * <: & (t (Ox idat ion) 
f> (Fe 3 *) Ic^ffT-S. C <0 A: *>iL*fr1&f* 

K > i; * - 2? ) £ ± fifc L > h^^^ofcr^^r 



um-r«lfi»m (NAD (P) H - / h^^ro 
tr > iS 7C If * S %f ) tfr&ffl "oxygcnation- 
oxidation-reduction* <D V 4 0 i\> t tfc 0 iS L U 

u x k *J r * ffi ta tt li . Ji^fiittuttTt, 

6 o d <o tz a6 . ^ « ^ r o f > ^* : ^ * « 
Its > h ftmiMffl (»<t(W±«»J t> L < <i^£<t»l) 
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iz «s tti l r b + 5> « » & * 15 ft c £ r s a i* • 

jS icffi 7* 9 * * > ^ W t T 4>fl3i$ <hl^« 
**&fofl&WFBfc^P tr ^ s > a • * v * >&<o&M& 
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T * ft * h 37*o-*S*ttft*ttttBt 

»j * v - Art*wcai»T-r 

JKfc^^ro tr >co> h (tWttttm*tt'° w 

a^tts^STft^'^-*^*-^*^*^^ 
s/r.Kx&cott^reei- i620^^«K 

Ti^J:^i:, + h <t»»*am*t9 ft * *> 

U li £ <* co ifii flg ffiu it 12 t Ti« *flt«^«»D-r 

#r L 4>£HBttT* ft t «mv>*i*. 

ft«©SfcTT£dc*-ftKJCtt<Oi«^Sttfit*^ 
^*rotr>*/S*ttO>**ft*&#<*«* f, Wf5-C' 



y o t^^^i^M^jSMfife^^-rft^*^ 

o tr > k s 7L u . itm<b l rttft3c^tt^ac# L 
^ a x m tin ** s§ » « * ffl f* r ft : Z i I- * ft • 

(4) 3*SB*We**rft fc*^® 

*amc£tiu+ ^*rotr>. 

rotr>«-^*rotr> u *7cr ft f^ffl f ft 
* y # y - Z» co f*? 8Bi:f4AlTtti^*^D ^> 
*fctt4>c0 O.lxiO" 10 -1 liMT^ftC 

ft tr>&WV * y- 

«**nft. 

Ktt»3Rfi, 4$K: * - ~o + > 
<0^* r o >i:«t ft^flnfiittt 0.5-10 (tt 



r o tr >icasc-r ft f^w^^r ft*^^^^ 

fflflih ff0ffi7K«i«c fci* ft ««i L r . o.ix 

I0" 10 - l^M. «^*L<ii 0.1X10" 10 -0.1 
aTlC*»^«r $ ^ (C»»lcaB/J-r ft 0 

*»Bflco^*^o tr>^^-y * y - a citt * a 
fc*(**#W*Tft# *7K»ttcoi:SfiE^a^^# 

Lt> ^s* ^ o e >O«0$nit<b<c J: T^fiXt* 

fty h^N^^o > fr^*: X a tr>icffl5cfftAi 
r o tr ><ott*S*«6»K*B t 

T s <i J is h - >J9t+ f'i K^t-/uy 
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® ctf)^-* 7* ot* ffJ i$ ifa £ # tt 

S $ h \z tfn *t 25 (W^l^ ¥1 ei 0 . lua 

^T. jfl 'C 4 fti S ic J: 0 L & fl t± -> tz ft tin 

: so.oooniT) of**'* ± 

* >mtZ (pH-7-8) *-ttf«AS 
•J)i:ftML/:^*/o tr > iS * « U 1 *'U 



^ # jf* ifo** & * b * o - A b 5 - NADH - 

^ y - -e „ x - >< - ?r 4- •> K x a 9 - * * * 

ffi IS L t li . 'J 

H£PES8I»«, T E S «aitf^*Sfi> 4 C i 
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qjf ^4(*iLtii, tr »; > * 7 u * * K 
US*, ff icff* L < I* * - (»5cffi)-^^> 
7; K7f - >>??n^f Ki'JiCfi?- < it 7C 
g ) — 3 ^ > T i K7f-/-/?^ U * * K * X 

TV,>4 3 • 7tf/l't , U >? > T 7 s — > >' 7 7 

^ K (3 • 7tf^t''J •>'> • DPN) . * — 

DPN) , 3 • t" l J >' > T it -7 s t: K D P N . — 3 



= y , DPN) £r 3*1/ S - £ />< T $ * . 
» IS $ * 6 «6 iz it . tC 7 m « ^ v "t tx i> i3 ^ 7C 

<o « $* aa $3 x ^ ( y * v - a ft (E S*J w ) u < n. 
U§£ric (i*)to»^i8tfr - W^«iB 1= <t * 

^7KS>r ^ >««i«rm^Mii 

>'7^U^f-K^>J:CfSic5?-^^>7i K7f 
; l/?tf 7 a - H:-3^Tli, *' 

T/H>';tt:&f*T CpII-8-9) T'fl t$5i« 
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^&ij<**> J: tf*iPfcii«^<l* A* nta *OT 

TftT (ttftffi.) ^*^0 
tr >«flta>i*tticf*v* e y x > ? * u*+ KSO 
^ 2n A * a fi * & £ * 4 t>< . fS ^ £ £ & 

ft35c*4<i. (NAD CP) H^) 
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£0ffSL<tt 0.1*1Q~ 10 -0.1*/ MT* *• 

t-tt^sm^fcif f y > * * p** Kffl 
<fc»tttu ^*ro tr>ic^**I*»*<*ti-cai 

4*K. *3IJt^i:KRLf:^ 3 A I Bt 



^ l x m c ir * * e « tt v » • 

^ ^ ^ o tr > ottftw jL 1 ittA^ ^> 4 r 

^ y > tt . k* y k 4- 1 - /hi > it % r ^ 3 - ^ - 

6 - y > K , 7fi>MH^7*-K T ^ 

.=-> •>** x -7 * - h . r 3 - ^ • i.6- *>• y > 
»43J:C/W&y>tt«[^4r*^i/*w£)5<r6. 
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t,|^^;Dl^><07D^f 'J v ;BT-i l r ^ 
* ^ o t: > t tt* £ ^tftfttt^SKfc* **8 

^-rt^tti LT«i*fc y * H 

A X ffl IS • -y ? t *) V — : y 7s 7" I* 

(D. D . S. ) itT«fl>n*V#V-Ali, 

icfc8*i:*rfc»ti'l*v-/. (ML v : 

■ ultl-la.el lar vesicle, or Mposoae) — 

■ ■■cn*n. ttBO'J** Vw]x**y * v-A 
C S U V : s«a M unl-la«ellar vesicle, or 

I l poso.e) tt 2 « * * ^ * * » ^ * V - 
( L U V : large unl-laaellar vesicle* or 
liposoie) 03ST*S. i&a 0.4»EIT 

0/J>m« 'J 4!7-Ad<ftt)ILti^* ( , 



+ >' iv 3 y > (PC) . *X7rf';*ty > 
(PS) . * * 7 r * 'J to 9 S - * 7 * > 
( P E ) . * * 7 r f- v * -f J > I* - ^ CP ! ) . 

*s V ( C ) . f3 to * * % > f > (CD . 

x 7 « > =r ; x v > ( S m ) . * ^ "7 r * > to 

? ij -tr o - to (PG) «iJ:Cfini**ttUt/i 

rt< o -c * * «i 3ta L 9* if * ti * a 

(Choi), ytf ^t^7x - !• (DCP) . * 
f7U^7: > ( S A ) ^ $ n5:iU 

IS) tt C * i?tf^*X7x-l»-*X77f^> 
tt (t*tf *B) * »J *T £ > CiEffilB) 



tttfcttftffcffl*!*-*^****^^ * ***** ' 

li tt k>*< . y .f v - a iw M A t 5 ^ -t / d tr > tt * 
sat . « • * > • > <c u u ) • 

tt * • L * -> T * CO***^*LT, tTi: 
D. D. S. »0#I*"C£»«>»** ****** 



/< - ^ # > t* > ^ > 7 r u > - ( « 

^ < U T Hr ^ ti 5 y # v — li * ^ * 7' o tr > 

5 (w/v)96- I5(v/v)960<ii ^T' 
(5) ffl 
* Jft 9) ® *v « ^ D t- >7K«««i^^^^ 3BRfi * 

rStt<o»s2ae*r^ttiu/ciB7tffiNAD (P) h 

fi T S IB L > f- 1^ >7'yU«^O^VHtt^ : ? : Ci4 
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$£ftt5^ffl^^to c o^-t ^ o tr > 

(6) X Ik M 

L* e */r. • snautf **ae**T l** ffi 

* ( UiegOr - cn25-C>a±/ C'W o x* * > V 
y - ) ) ^fflMufleffl L /-o 

«jtoWWWn*l**lfll«n5J (200ml x 75bags) 



Wl!n¥ 4-59735 (7^ 

till* 5* i:^LTfi$r/ttfti^ (10.M. pH- 
7.4)*JOfi i&m t Tfclfo* tf*o ?l&0.45a»*>lto 

^*rotr>*ff8 (v/v)%<oai{fQi*»tt£^-* 

5 >f If-Srffl^TIOiM HEPEStfWi* (PH- 

«t, r o r > amc5o(w/v)96^)^ifli^«ii> 
<z> tt * » fln 

« 5 o*nc ^ * ^ o tr > u *• * M ft * ^ 

(NADH • Na 2 /Hb)-C2£«tt££>ar7cS2 
^-NADH-Ne 2 (BMY. gr adc D / 9 8 



3« £ «£ i£ 2* ^ ) LT*.*fc* 

*J:-3lO^U>y^- (C H H lg Ci N 3 S • 
4H 2 O) * 5 ml <0 H E P E S ( *> «*« ( IObM. 
pH-7.4)i:»WL, ^ ° t" ^JS***"* 1 ^- 
K fi£ h X o u & m • S^L/:. 
(*) H E P E S : 2 * C4 - Hyd roxy ethy I -l- 
pi perazl ny I )) et hanesu 1 f on i c aefd 

W- 1 c Tfr -» fca<* U& « Ifil » flF 

fii00.000<OPR*ai9fc*CMcStt7KU 

*r»3 cxma+m • so.ooo) <-(t^/:. 
© et m « ao 



i;l*B^ - NADPH-Nt 4 (BMY. 98X 

acts £«♦**) ^cfi:^->F-^^^^^ 

fit MJ^i. (SIGMA Chei. Co. )*>* * 5 •«» 
SJ^j/^d-X • 6 • U h M * ^ (SIGMA 

Chco. Co.)i«f£il(*i IT O.I//MIC 
«St5/fl/^^- C C 16 H ie C ^ N 3 S • 
4H 2 O) ^5olOTES (n) «a*(l(liH. pH- 

(**) T E S : N - CTrls ( hydroiyaethyl ) - 
■ethyl) - 2 - as I noel hanesu I foul c acid 

cxifcM - 3 / u * v 
<D ^*rofcr>*i8«oy#v-/*{t 

y > (epc) , 3Ux^d~^ (Choi). ^ y 

>»t h'J9/» (MA) . 
(TOO (B*!S<t. yuv- 

A/EPC : CholiMA : TOC-7 : 7 :2.4: 
0.28 C*^it) ) 9.0^t - 1* t> L < 
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7$ jtf 50ml * 7 - 'J y 7 "7 U > 7 ~ (WAR INC CO. . 
Blender 70!OS)TtHI?«^ (4 r. 1#KJ) 
£C (-20-C. 15^P-D 0 iS L ff A: o 

w<D!B*«U'<-/Hffl«a«»S (PARR CO.) iz 
An. MJOA^fXT 100kg/crf ICflOE L T 30# 

isms** coff»*it»t#s«»T^-^«iia 
«*so*us&>' x *i±ds * *r y # v - z.<t 

*ff ^ fc p 

(2> -N*^otr>i4A , J#v-A«>»ll« 

i44>ta(l7. 000rpiX 30alo at4T) /fl <• * T # At 

L/io Jtt^m < r d tr > **iA t r 5 y * 
ro * > & xvm%*ttn&&*:&tj±m\t : r* > 

a^«(l7.000rp«x 30tln at + 4t) *JHl*Ttf 
# j - 2. ii C * 0 tt*«9 <k t 

SHflKl£*1:Ttt l Pi£Lff^/;aK 0.45xot<O / > 
EL* ffl«AX#lfllSc»»fc. KMOml *®<X L f ; . 

(^^ r o tr>H ff$Bfcft*o«£) 

/s^^o r ><Dt$B*tt<t<*871C-< > * ^ ^ - 
•> 3 >M^^OBJ««l*(460ni- 700ni)^ S 
(oxy Hb)ffi/S (K't?F»-0*>) 

liSDKt r y * L . w^n/r^©*^ 

? h * (.el Hb)***J& ifStitm - 1 00^6 ) £ t 
T. oxy Hb Vb&lZnel Hb fl> <fc 3* <R <C *> 
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^-ffl^T^-eT'o t* > 26 J5 a< I 0 9o £ j& * J: o izSi 
5U AX#lfn****»*:. tf) 4 0 ml I«l ff L /: «> 

tuffiw • 4/u # v - /. ft«w«a«3 

CD ^ * r o f > * j& <d 'J * v - ^ ft 

7)c * ^ tin * 9 0 96 *S K! 58 fO * * ? r ♦>* ;u 

3V> (EPC) . 3 U X 7 □ - ^ ( C ho I K £ 

yx*->tt*-hy*^ (MA) . h 3 7 -«- o - 

/u (toc) cots-msb)-* ( b * ** ft , ^ 

7-/./EPC : ChOl :MA:TOC-7:7 

2.4: 0.28 C * ;Uit ) ) 9.0r 5iHp a 

-7 x o — 9V y > k y oi*^c«?d£^*^^-"C 

tT >7K/Stf 50ml to L s 7 - y > 7-7 \s > 
7 — (W AR I NC CO.. Blender 701 OS) ^ffl^Tflfit 

a*? (4 r. i ^r-T) • < - 2or. is^w) 

j& IS 0 ig L s y * V - A ft €■ ff -» ^ • 
(2) ^ * r d f > H A y ^ v - a <d f5 « 
± <o «c -t o 17 ^ n n m m * w i ors s <o ^. 



<t 5 & /W 3i ^ W $ X- <D i& (Jt it a a* £ ^ * 7 o 
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> h^y*^otr> (SICHA Chea. Co.Xcaicffi 
NADHf «ittlL/:««f ffl^t, > h ^ * r o 

50. M HEPES«»« (pH-7.4. 37 
r) <*>Tft? Sl*)t*«ST. 0.075 ^/5miy h^*r 

SHUT, (SJ*« > K^*rotr>7fc/StfKi§ 
ijfi(D jStc«B NADHt^JnU:4t> *T ;U * 35 

^ ? K 'l' ffc 1 ^RflMRSTfiJ^ L fc* « 
{* £ L T > ^•U>r^--«:ffl«.^r»'5»4T/c^ffi 
ft X ^< 7 b/H£<l*m2®i~7fiLfco 55 2 H (a) 
li/ h^*rof^^«tt. # 2B(b)ttiSicffl 
NAD H^SftlL/:> h^*rcrfcf>*j$«U » 
2S(c)(ii8 7c£N ADH«>J:CfO.S^ M««<0 

»2H(d)Uil7c9!!NADHfcJ:Cf0.6tfM 

ftHSKDU^-'&^'crfv^fett. tf& 18 <2 <* i3 n, ffl 
N A D H & J: 0 . 3 * M ff> / * Is > 7 * - * 

r s - x - 6 - 'j>fft h'^t^gmL ^ ^ 
* y o t: > >K is *f ^ s * r d tr > <o n 05 

r^^-^ - 6 - y > ir * h y * ^ * w ■$ u * 1 » 

^HrW 3 

o-^^tr. ntem - 2 l^2e»L /:2t*a^to 

^^ra tr J: C/^ISW 1 CDTSSffL 

U>r^-^iSa)L^^*^otr>^?gtt<0 37T:s 

r o tr ><n&m#}&<t& («) ^/7t/57T* 
*o »4Hu*>^r. tt«a)<i^* r o tr 

tt. tfb«(2). ®lil££NADPH, Q.ZvM<D 
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/ * is > 7 )\, - . ^/h-z^i^'^aith 
'J O J: 5 • /;13-X • 6 • »J >ttt h 

frjfic<t* £ * tifti/Tf, 35 4 El ^ L /: J: o C > 
X ;U ^ - x - 6 - 'J^KtMJCAfc^C/^yx 

t> fl» ^ O fl ^ / H ft WJ *'J to *>< » £ *1 * o 
^rrW 4 

#^=J>ho-7l,£LT. 35 Ifc N - 2 i=i «* 35 ttl 
W - 4icl£i*Lfc«JBi*aii'^*rotr>MAy# 
V-A«tt*Sa»L. 37-Cv IftBLVt&ftTlZiSlt 
5 r o tr > tlH**Jiftft*'*r*t« U * 



ft§ a 2 7- K ffi & * G T * -V- <$ 2 I Ono O Pfl ffl 

^flil^U 39 « £ '<£ O > hA,^/ 0 t*>(D£i64 
*! £ * 5 5* £1 T It ft r * - £ *< fife -p * o tz o 



£ 2 -N^/Df>7K/g«^ttiS 



*s. * 7 d tr > zft 6£ 


45?6 
1% 


^ 7' o f > ^ h ft * 


7k* -f * >«/K(pH at 37 r ) 


7.4 


is m «& £ 


iSOcp 


ft S « «* 


(-) 


y A 7 ^ S K 


<-) 
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itt(2)liiaicffiNADPH, 0.1 
uMO>M^-iy>7JU-. ? j\,a - x - e - V >m 
1'hV'72*1SjLtF<(S > h - Jl> ^ * * y > h 

V # V — A IC *i tf <5 -t 7" O LT > to & B$ *) fl* ft * 

^ -e n -e* n ^ r o JB5Brc*L*:£-?rc. y * 

y - u it & -fc 7 i\> => - x - 6 - U >Kt'MJ9 

a s» cmx -r y > h - ^ ^ «*- y > fie h y ^ 
effflo§i:fc^nj»-T^ao> h ft w m a> * « 

f > & y #v-z.j*»#<oia&<£) 

55 IS W (3 15 i* L ^ ^' d t* > tJc jg ^ 4> (J iz 

» ^ n tz * 7 a f > tK rS « h ft * ^ iffi 



A3 ^^BflcoAX#Ifil^«A5«o^ttfiB 





5^ 
(20?*) 


^ *^ T- ^ 

te s)y a « «[ 


2l0na 
3 5 at? / ml 


(TLC • I5 U) ) 


1 10 


^ ^ ^ D f > > hft^ 






1 .0 


m m *a » 


(-) 


y a ^ x &t « 


(-) 



(*) : 7 a tr > 1596 L/:AI 



^ifD^tt*j«4><t>±fiSa«lS: (UK/mi) 
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